Objective: Determination of feasibility of online nutrition education in the federal workplace. Design: PretestÀposttest pilot study with data collection occurring from September to December, 2016. Setting: Two US Department of Agriculture workplaces. Participants: Convenience sample of 26 federal government employees. Posttest response rate was 85% (22 of 26 employees). Intervention: A 12-week online nutrition education program designed and taught by registered dietitian nutritionists. Variables Measured: Program component satisfaction, use, and understanding ratings and clinical measures including body composition, blood pressure, and skin carotenoid level (biomarker for fruit and vegetable intake). Analysis: Paired t tests to determine whether significant changes occurred after the intervention. Results: Mean number of class videos viewed and program components used were 7 and 5 (out of 12 for both). Mean program component ratings ranged from 4.0 to 4.7 (n = 12, maximum score of 5) for the survey items motivated/helped me to eat healthier. Statistically significant decreases were observed in body mass index, percent body fat, and visceral fat level. Conclusions and Implications: Online nutrition education in the federal workplace is feasible for some employees as evidenced by the program components' high satisfaction and understanding ratings and high retention rate. Limited evidence was apparent for the intervention's positive impact on health outcomes.
INTRODUCTION
Annual productive costs of obesityrelated absenteeism range between $3.38 billion and $6.38 billion (between $79 and $132 per obese individual) in the US. 1 It has been estimated that 2.93 million quality-adjusted life years (premature mortality) are lost each year in the US owing to obesity and associated conditions. 2 These losses equate to 1 quality-adjusted lifeyear for every 20 people who live 1 year with obesity. 3 If the rising prevalence of adult obesity remains unchecked, these adverse productivity costs will continue to soar. Clearly, employers have a vested interest in improving and maintaining the health of employees.
Workplace wellness programs have been linked to reduced productivity costs, including those associated with absenteeism ($2.73 for every $1 spent). 4 The use of worksite programs to improve employee health has been recommended by the American Cancer Society, the Centers for Disease Control and Prevention, and multiple state governments. 5 A recent review of lifestyle interventions in the workplace concluded that employees' dietary behavior could be positively influenced by workplace interventions based solely on nutrition education or combined with environmental modifications. 6 Another review of Internet-based interventions found significant effects for those using behavior change theory and techniques, targeting dietary behaviors, and providing access to an advisor to request advice. 7 Lending credence to the efficacy of workplace wellness programs, Goetzel and colleagues 8 concluded that comprehensive workplace programs exert a positive influence on certain health behaviors and biometric measures and produce positive financial outcomes important to employers.
Nonetheless, privacy concerns may prevent employees from participating in workplace wellness programs, particularly because the US medical privacy law, the Health Insurance Portability and Accountability Act, does not cover all wellness programs. 9 Although research participants are covered by the Health Insurance Portability and Accountability Act and other protections for human research subjects, similar privacy and confidentiality concerns may exist for workplace interventions, particularly when researchers and study participants are employees of the same organization. Given such privacy and confidentiality issues, the objective of the Working Toward Healthy Lifestyles study was to determine the feasibility of an online nutrition education program for weight loss in the workplace. Specifically, the feasibility components addressed in this study included acceptability, demand, implementation, practicality, and limited efficacy testing. 10 
METHODS

Study Design and Recruitment
Working Toward Healthy Lifestyles was a pilot workplace study designed to determine the feasibility of federal government employees' participation in a 12-week online nutrition program for weight loss. The study design was a pretestÀposttest intervention. Study recruitment was conducted at 2 federal workplaces via email invitation and word of mouth between August and September, 2016. Inclusion criteria were aged 18 years and employment by a US Department of Agriculture agency. Body weight status was not an inclusion or exclusion criterion. Employees were researchers and support staff who worked in a variety of settings (laboratory, field, and office). Of the 31 employees at the 2 workplaces, 26 (84%) agreed to participate and enrolled in the study. This project was approved and classified as exempt by the Institutional Review Board of the Delta State University (Institutional Review Board Protocol No. 16-031). The researchers obtained written informed consent from all study participants.
MEASURES
Feasibility components addressed in this study included acceptability (participants' reaction to the intervention), demand (use of selected intervention activities), implementation (likelihood and extent of implementation as planned), practicality (extent of intervention delivery when time and commitment constrained), and limited efficacy testing (outcomes tested in a convenience sample with limited statistical power). 10 Baseline (preintervention) measures and survey data were collected the week before the intervention in September, 2016. Postintervention measures and survey data were collected 13 weeks later in December, 2016. At baseline, participants provided information regarding sociodemographic characteristics, health history, self-rated weight status and health, and reason(s) for program participation. Participants also completed a satisfaction survey for the online nutrition course at the end of the intervention. The program's acceptability was assessed using the participants' satisfaction ratings, whereas demand was assessed via the reported use of program components. Implementation was assessed using participants' ratings for ease of use and understanding of program components. Practicality was assessed via participants' reported ability to carry out intervention activities and the study's retention rate. Participants completed electronic surveys using computer-assisted personal interviewing via laptop or tablet computers. Confidentiality was maintained by assigning a unique identification number to each participant for data collection (vs personally identifiable information). Trained research staff measured participants and collected their data via electronic forms (version 11, Snap Surveys, Snap Surveys NH, Inc, Portsmouth, NH, 2015). Data were stored on passwordprotected computers with encrypted hard drives or on an online encrypted Web server. Only the principal investigator had access to the data.
One day before measurement, participants were instructed via e-mail to avoid exercising, smoking, and consuming caffeine at least 1 hour before the scheduled appointment. At baseline, height was measured in duplicate, without shoes or heavy clothing, using a portable stadiometer (Model 217, Seca, Birmingham, UK). Body composition (ie, weight, body mass index, percent body fat, and visceral fat level) was measured at both time points using an InBody body composition analyzer (Model 570, InBody USA, Cerritos, CA). Participants were instructed to empty their bladder and pockets and to remove all jewelry, socks, pantyhose, shoes, and heavy clothing before measurement. After being seated for approximately 5 minutes, blood pressure was measured in triplicate with the averaged reading recorded at both time points using an automatic blood pressure monitor (Model HEM-705CP, Omron, Kyoto, Japan). Skin carotenoid level, a biomarker for fruit and vegetable intake, was measured at both time points using a portable pressure-mediated reflection spectroscopy device termed the Veggie Meter (Longevity Link Corp, Salt Lake City, UT). The participant's middle finger of the nondominant hand was measured after cleaning with an alcohol wipe. Reflection spectroscopy is a portable, affordable method that corrects for the effects of melanin in the skin; it has been validated against blood carotenoids and has been correlated with resonance Raman spectroscopy (an older, more established method).
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Although the Veggie Meter measures do not reflect the adequacy of intake, they show changes in skin carotenoid levels over time. Hence, the researchers used skin carotenoid levels as an indicator of change in fruit and vegetable intake.
Intervention
The intervention used the Nutrition 4 Weight Loss Program, which was designed and taught by registered dietitian nutritionists. The program is based on research recommendations and clinical experience in therapeutic nutrition as well as behavior modification techniques.
12À14 Specifically, the program focused on eating minimally processed foods in balance (ie, incorporating beneficial fats, sufficient protein, and fruits and vegetables to control cravings and balance blood sugar). 15À29 The physiological processes involved in macronutrient and micronutrient digestion and absorption were explained and the importance of being physically active was included in every lesson. The program was delivered in an online format for 12 consecutive weeks from September to December, 2016. Each weekly class consisted of (1) an educational video approximately 60 minutes long; (2) a printable key point handout; and (3) links to podcasts, videos, and articles related to the class topic. Class information was delivered each week via e-mail with imbedded links to the materials. In addition to the 12 weekly classes, participants received a food journal, a balanced eating guide, cookbook, 2 1-hour nutrition consultations via telephone, an individualized eating plan, access to a private Facebook group, and 4 additional weeks of access to the 12 class videos at no additional cost after the online program ended. The individualized eating plans were created by registered dietitian nutritionists after the first telephone consultation with participants. The Facebook group, which was available to participants for the duration of the program, allowed questions to be posted and answered and ideas to be exchanged. The additional 4 weeks of access to class videos allowed for makeup time owing to personal leave or work-related activities. Table 1 presents the program's class outline. Access to the program was the only incentive for participants.
Data Analysis
The researchers performed statistical analyses using SAS software (version 9.4, SAS Institute, Inc, Cary, NC, 2013). Descriptive statistics, including means, SDs, ranges, frequencies, and percentages, were used to summarize participants' sociodemographic and health characteristics, body composition and blood pressure measures, and skin carotenoid levels at baseline, as well as nutrition program satisfaction responses at the end of the study.
Although the study was not powered to detect statistically significant differences, the researchers assessed preÀpost differences in body composition, blood pressure, and skin carotenoid measures to conduct limited efficacy testing (ie, the intervention's potential to improve health outcomes). Distributions of the outcome differences (preintervention value subtracted from postintervention value) were checked for approximate normality based on both goodness of fit tests (Cramer-von Mises and Anderson-Darling) and visual inspection before difference testing. All distributions either passed the goodness of fit tests or failed the tests but appeared to be sufficiently normal for the underlying assumptions of normality to be reasonable for practical purposes of analysis. Subsequently, paired t tests were used to determine whether significant changes in body composition measures, blood pressure, and skin carotenoid levels were apparent for those 22 participants with both preintervention and postintervention values. Mean differences with 95% confidence limits were also computed. The significance level of the tests was set at .05. The researchers did not use Bonferroni adjustment because the tests were exploratory (not confirmatory). Table 2 presents sociodemographic characteristics of the participants at baseline. The majority of participants were male (54%), non-Hispanic white (89%), married or living with a partner (69%), well educated (77% had a bachelor's degree or higher), and obese (54%). In addition, mean blood pressure values (134/84 mm Hg) fell into the prehypertension category 30 and mean visceral fat level (15.5) was above the optimal upper limit of 10, which corresponded to 100 cm 2 of visceral fat. 31 Aspects of the program's practicality included the 85% retention rate (22 of 26 employees), 88% completion rate for the satisfaction survey (23 of 26 employees), and no reports of technical issues. However, several participants indicated that they lacked sufficient time to watch the videos owing to work-related responsibilities including animal husbandry, crop harvesting, and field preparation. One participant who missed data collection at the end of the intervention completed a pen and paper version of the survey.
RESULTS
Demand
The components that were most frequently reported as being used by the 23 employees were the cookbook (87%) and class videos (83%) whereas those least frequently reported were the individualized eating plan and the Facebook group (22% for both). The program components reported as most useful were the class videos (64%) and the nutrition consultation (50%) whereas the least useful was the food diary (14%), although 5 of the 23 participants indicated that all of the components were useful. Acceptability, as measured by participants' mean responses to the survey items motivated/helped me to eat healthier, using a 5-point Likert-type scale ranging from strongly disagree (1 point) to strongly agree (5 points), ranged from 4.0 points (Facebook group) to 4.7 points (supplementary podcasts). Similarly, implementation, as measured by participants' mean responses to the survey item easy to do/easy to understand, ranged from 3.9 points (tracking eating and drinking) to 4.7 points (supplementary podcasts). Table 3 presents results of the paired t tests for preintervention and postintervention differences in health outcomes, representing limited efficacy testing. Significant decreases were observed in diastolic blood pressure, weight, body mass index, percent body fat, and visceral fat level. Although the decrease in systolic blood pressure and the increase skin carotenoid scores did not reach statistical significance, they were both in the expected direction for intervention effectiveness.
DISCUSSION
Providing an online nutrition intervention in the federal workplace is feasible. Confidentiality concerns were not evident because all participants provided health history information and body composition measures. Evidence of the program's acceptability, implementation, and practicality were provided by the program components' high satisfaction ratings, ease of use/understanding ratings, and relatively high retention rate, respectively. In addition, limited efficacy testing supported the intervention's potential for promoting weight loss as well as improving other health outcomes. However, reported lack of time to watch the videos coupled with low use of some program components suggested that practicality and demand were not optimal for these federal employees.
Similar to the current study, an 85% retention rate was reported for a 3-month Web-based health promotion program delivered to employees of a human resources company. 32 Also similar to the current study, 14% of those employees accessed none of that health promotion program's components. 32 Although the authors concluded that the program's results were promising, the satisfaction ratings were low for the diet/nutrition component (1.9 of 5 points) and for accessibility/understandability (1.5 of 5 points). 32 The positive changes observed in body composition and blood pressure supported the program's efficacy potential. The decreases in weight, body mass index, and percent body fat observed in the current study (1.8 kg, 0.6 kg/m 2 , and 1.6%) were similar to those reported in a systematic review of worksite nutrition and physical activity interventions (1.4 kg, 0.4 kg/m 2 , and 1.0% at 6 to 12 months). 33 Even more promising was the significant decrease in visceral fat (0.7 points = 0.7 cm 2 ) (D Crane, InBody District Manager, written communication, May, 2017) observed in the current study's participants. Visceral fat, or the fat surrounding the intra-abdominal organs, is arguably a better indicator of overall health than either body mass index or percent body fat because visceral obesity has been associated with a constellation of metabolic abnormalities including insulin resistance, hyperinsulinemia, glucose intolerance, type 2 diabetes, and other cardiometabolic risk markers. 34 Finally, the reductions in blood pressure observed in the current study ( The collection of detailed body composition measures as well as an objective measure of fruit and vegetable intake were some of this study's greatest strengths because such variables are rarely collected in workplace health promotion interventions. Nonetheless, the use of such sophisticated and relatively expensive instruments also was one of the study's greatest weaknesses because they were the Highly process foods; c Mostly from vegetable sources but also fresh fruits and whole grains.
property of researchers located some distance from the study sites (>5 hours apart). Consequently, the distance between data collectors (and their instruments) and data collection sites deserves consideration. For example, of the 4 participants who missed the postintervention data collection event, 3 were scheduled for makeup data collection. Unfortunately, inclement weather prevented the researchers from traveling from their workplace to the participants' workplaces. The lack of physical activity measurement was a limitation because increased physical activity could have accounted for some of the body composition changes observed. Similarly, without a control group for comparison, it could not be determined whether the positive changes in clinical outcomes resulted from the program's effect or simply from participation in a research study. Another limitation was the lack of maintenance data to determine whether positive health changes were sustained over time. A 6-month maintenance data collection event was planned. However, because <60% of participants were available for data collection during any of the 4 weeks in June, 2017 and fiscal reasons did not allow for multiple collection events (ie, 3 days of travel for 4 data collectors), no maintenance data were collected. Again, the distance between data collectors and data collection sites was a limiting factor for this study.
Another strength of the study was the use of an existing research-based and proven effective nutrition education program, because it required no extensive effort to implement. Conversely, the use of an unvalidated satisfaction survey was not optimal because participants may not have responded to the agreement items (eg, helped/motivated me eat healthier, easy to understand) as intended. Nevertheless, measures of participant satisfaction with the online program components as well as their use of them was deemed important. Furthermore, 3 participants were at a healthy weight at baseline. Hence, a weight loss program may not have been suitable for them. Finally, generalizability of the results is limited because the intervention was conducted in small federal workplaces that were not randomly selected (convenience sample) and participants were primarily welleducated white adults.
IMPLICATIONS FOR RESEARCH AND PRACTICE
During the study's design phase, there was concern about participants' refusal to provide information about their health history or to have their body composition measured owing to unease about the potential use of such data. This was thought to be particularly concerning because the researchers were employees of the same federal organization as the participants. However, assurances in the informed consent form regarding the voluntary nature of the study, confidentiality of study data, and participants' rights to refuse to be measured, not answer questions, or withdraw from the study at any time without fear of reprisal appeared sufficient to alleviate such concerns. That is, the concerns were unsubstantiated because no participant refused to provide a health history or declined to have body composition measured.
Online nutrition education in the workplace may improve the nutritional health of federal employees and reduce their body fatness.
Based on experiences from the current study, researchers planning to conduct similar online nutrition education interventions designed for the workplace should consider their target population's work responsibilities for optimal implementation of the intervention and engagement in it. Timing may be particularly relevant to organizations whose employees often work outside the office during specific periods of the year. Screening for stage of change also may benefit future interventions of a similar design. In the current study, 4 participants viewed none of the class videos, 1 of the most integral components of the program, whereas 3 participants did not use the program at all. Because these participants may not have been ready to make healthful changes in their diet, the program was not useful for them. Finally, future research may benefit from focus group studies with past participants to determine why they did not use specific components of the intervention. The low use of the individualized eating plan was puzzling because the majority of participants chose to have their first (74%) and second (61%) nutrition consultations. This study's nutrition education program, which was designed for the workplace and delivered in an online format, was feasible for some federal government employees.
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